Introduction
============

Patients with episodes of angina are likely to experience cardiac events in the next two years ([@b1-etm-0-0-7229]) and benefit from undergoing a revascularization procedure ([@b2-etm-0-0-7229]). Clinical research is required to be performed to improve the assessment of the cause of chest pain in patients with suspected angina to reduce the risk of cardiovascular events ([@b3-etm-0-0-7229]). At present, misdiagnosis occurs frequently; for instance, individuals presenting with chest pain diagnosed with non-cardiac conditions account for one-third of cases diagnosed with cardiovascular disease in the follow-up time (false-negative diagnosis of angina) ([@b4-etm-0-0-7229]). Therefore, diagnosis and risk assessments require improvements to be reduce the rate of false negative diagnosis ([@b5-etm-0-0-7229]).

In general, any patient referred to a cardiologist with complaints of chest pain is subjected to 12-lead electrocardiogram (ECG) to detect the possible presence of angina ([@b6-etm-0-0-7229]). Further diagnostic assessment includes exercise ECG ([@b7-etm-0-0-7229]). In addition, conventional invasive coronary angiography is a well-established and reliable method for the detection of angina due to coronary heart disease, but this method is not recommended in such patients due to contraindications, including access site problems, severe allergies to intravenous contrast agents, myocardial infarction, arrhythmia and stroke ([@b8-etm-0-0-7229]).

National Institute for Health and Care Excellence clinical guidelines recommend the use of Computed Tomography Coronary Angiography (CTCA) for acute chest pain ([@b9-etm-0-0-7229]). For the detection of coronary cardiac disease(s), considering invasive coronary angiography is the reference standard, CTCA has \>95% specificity, \>85% sensitivity and acceptable positive (range, \>93 and 81%) and negative predictive rates (range, \<2 and 9%) ([@b8-etm-0-0-7229]). Individuals with an arrhythmia, obesity and/or coronary calcification, the image quality in CTCA is poor ([@b10-etm-0-0-7229]). CTCA is associated with a high radiation (20 mSv) exposure, which may induce cancer. Although the radiation dose may be reduced to 2 mSv, a reduction of the radiation dose always hampers the image quality ([@b11-etm-0-0-7229]). The diagnostic cost and duration of hospital stay for an individual receiving CTCA are less than those of the 'standard diagnostic procedure' ([@b12-etm-0-0-7229]). However, due to limited availability of trained hospital staff and medical equipment at the Beijing Anzhen Hospital, Capital Medical University (Beijing, China), it is challenging to offer CTCA to all patients according to the National Institute for Health and Care Excellence clinical guidelines.

The primary aim of the present study was to compare the detection of angina due to coronary heart disease using CTCA (CTCA and coronary artery calcium scoring) with the 'standard diagnostic procedure' (clinical assessments, ECG and exercise ECG) in Chinese patients with chest pain referred to the rapid access chest pain clinic of Beijing Anzhen Hospital, Capital Medical University (Beijing, China). The secondary endpoint of the study was to investigate the sensitivity and accuracy of CTCA with regard to the 'standard diagnostic procedure' at a level of evidence of 3 without any conflict of interest.

Materials and methods
=====================

### Ethical approval and consent to participate

The present study was registered in the research registry ([www.researchregistry.com](www.researchregistry.com); unique identifying no. 4232; date, 11 January 2016). The protocol (no. BAH/CL/01/16 dated 15 December 2015) was approved by the review board of Beijing Anzhen Hospital (Beijing, China). An informed consent form regarding radiological images, pathology, clinical assessments and publication of patient data and personal images (if any) in all formats (hard copy and/or electronic format) irrespective of time and language had been signed by all patients enrolled or their relatives (legally authorized guardian). The present study adhered to the law of China, the Standards for the Reporting of Diagnostic Accuracy Studies (STARD) guidelines from 2015 ([@b13-etm-0-0-7229]) and the 2013 version of the Declaration of Helsinki ([@b14-etm-0-0-7229]).

### Inclusion criteria

Patients aged ≥18 years were included in the current study if written informed consent was provided. Each patient completed a patient information sheet on arrival at the hospital ([@b15-etm-0-0-7229]). On the basis of the information provided, patients with chest pain and suspected angina due to coronary heart disease(s), referred (by medical officer of emergency department and/or whole-body check-up department) to the rapid access chest pain clinic of Beijing Anzhen Hospital, Capital Medical University (Beijing, China) between 18 January 2016 and 1 December 2017, were included in the study. Demographic characteristics of all of the enrolled patients are provided in [Table I](#tI-etm-0-0-7229){ref-type="table"}.

### Exclusion criteria

Patients who had refused to undergo CTCA, and those with acute coronary syndrome (up to 100 days previously), chronic kidney failure (or glomerular filtration rate ≤29.8 ml/min or serum creatinine ≥251 µM/l) and female patients with pregnancies were excluded from the current study. The patients who were greater than the maximum height and weight range of the scanner were excluded from the study. Patients with confirmed angina or high-density lipoprotein (HDL) levels of \<20 mg/dl and total cholesterol of \>600 mg/dl were excluded from the current study and subjected to treatment directed by a cardiologist ([@b16-etm-0-0-7229]). Patients with gastroesophageal reflux, gastroesophageal disease and diseases that are easily mistaken as coronary heart disease were excluded from the study.

### Experimental design

A total of 2,426 patients were included in the present cross-sectional study. The STARD flow diagram of the study is presented in [Fig. 1](#f1-etm-0-0-7229){ref-type="fig"}. Patients had undergone a clinical assessment with CTCA ([@b16-etm-0-0-7229]). At the rapid access chest pain clinic of Beijing Anzhen Hospital, all patients were subjected to a normal clinical assessment as outlined below subsequent to enrollment.

Clinical assessment
-------------------

### Determination of symptoms

Substernal chest pain provoked by emotional stress/exertion and relieved by rest and/or nitroglycerin treatment was defined as typical angina. Pain in the center of the chest that was not associated with the heart, and accompanied with sleepiness, weight gain, increased appetite, excessive sleep, mood changes, fatigue and/or weakness, and that was not relieved by rest and/or nitroglycerin was defined as atypical angina. Esophageal spasm pain and/or cervical root compression pain that was relieved by rest and/or nitroglycerin was defined as non-anginal pain ([@b17-etm-0-0-7229]).

The blood pressure was measured with a sphygmomanometer (Omron 8712; Omron Healthcare, Jakarta, Indonesia). Hypertension was defined as a diastolic blood pressure of \>90 mmHg and a systolic blood pressure of \>140 mmHg ([@b18-etm-0-0-7229]).

### Blood tests

A blood sample was collected from all patients and subjected to detection of total cholesterol, low-density lipoprotein (LDL), HDL, blood serum creatinine, random plasma glucose levels, hemoglobin, the percentage of glycated hemoglobin (normal value, 6%) and troponin serum levels (normal value, 0.49 ng/ml) ([@b16-etm-0-0-7229]). Diabetes was defined as random plasma glucose of \>160 mg/dl. Hyperlipidemia was defined as total cholesterol levels of \>240 mg/dl, LDL of \>160 mg/dl and/or HDL of \<40 mg/dl ([@b18-etm-0-0-7229]).

### ECG

The chest, arms and lower legs were exposed and electrodes were positioned, 12-lead ECG and exercised-ECG were performed according to the Bruce protocol ([@b16-etm-0-0-7229]). If the heart was beating in a regular sinus rhythm in the range of 60--100 (specifically 82) beats per minute and waves and intervals had normal values \[RR-interval, 0.6--1.2 sec; P-wave, 80 msec, PR-interval, 120--200 msec; PR-segment, 50--120 msec; QRS-complex, 80--100 msec; ST segment, 80--120 msec; and T-wave, 160 msec ([@b17-etm-0-0-7229])\] were considered as normal ECG. The Duke treadmill score was calculated according to the following equation: Duke treadmill score=Exercise time-(5× ST segment deviation in mm-(4× angina index score). Grading was performed according to the Duke treadmill score with a score of ≥5 indicating a low risk, −10 to +4 intermediate risk and ≤-11 high risk of further cardiac events ([@b19-etm-0-0-7229]).

### Coronary artery calcium score

All enrolled patients were subjected to a scan of the heart by electron-beam CT (Philips Healthcare, Eindhoven, The Netherlands). Radiological images were analyzed by experts (radiologists with a minimum three years of experience in image analysis) using Multi-Ethnic Study of Atherosclerosis software (Collaborative Health Studies Coordinating Center, Seattle, WA, USA) to determine the Agatston score and the presence of calcium ([@b18-etm-0-0-7229]). The normal value of the calcium score percentile with regard to age was estimated ([Table II](#tII-etm-0-0-7229){ref-type="table"}). The Agatston score and the presence of calcium were interpreted by a radiologist (YH) who had at least three years of experience.

### CTCA

CTCA was performed using a 256-slice CT scanner (Brilliance iCT; Philips Healthcare) by using the single breath-hold protocol. Patients with a systolic blood pressure of \>110 mmHg and a heart rate of \>60 beats/min received 0.5 mg sublingual glyceryl trinitrate (Angised; Glaxo Smith Kline Pharmaceuticals Ltd., Beijing, China) prior to CTCA ([@b16-etm-0-0-7229]). Coronary angiograms were interpreted by clinicians (WZ, WL and SC) with at least three years of experience using the scanner\'s workstation. In the case of a disagreement between the clinicians, a consensus regarding the revascularization procedure was reaching following an interpretation by a cardiologist with at least three years of experience. Significant stenosis and angina due to heart disease were defined as per [Table III](#tIII-etm-0-0-7229){ref-type="table"} ([@b20-etm-0-0-7229]).

The benefits score (the difference between the possible benefit and the possible harm associated with each procedure following the revascularization procedure) of diagnostic modalities were evaluated by decision curve analysis according to the following equation ([@b21-etm-0-0-7229]):

B

S

=

A

C

−

(

B

C

X

D

1

−

D

)

,

![](etm-17-04-2485-g01.jpg)

where BS is the benefit score of the adopted diagnostic procedure for the detection of angina due to coronary heart disease, A is the number of individuals with accurate detection of angina, B is the number of individuals with no accurate detection of angina, C is the total number of individuals subjected to the procedure and D is the level of diagnostic confidence; above this level, the revascularization procedure could be recommended.

### Cost

The cost of the diagnosis included the cost of emergency department and/or whole-body check-up department utilization, the cost of diagnostic modalities and pathology, and expert charges ([@b12-etm-0-0-7229]).

### Statistical analysis

InStat software (GraphPad Software Inc., La Jolla, CA, USA) was used for statistical analysis. One-way analysis of variance was performed to compare results and cost between the 'standard diagnostic procedure' and CTCA ([@b22-etm-0-0-7229]). Pearson correlation analysis \[considering the Pearson coefficient (r) in the range of 0.8543--0.8617 as significant\] was performed to determine the possible correlation between exercise ECG results and interpretation of CTCA ([@b23-etm-0-0-7229]). P\<0.01 was considered to indicate statistical significance.

Results
=======

### Clinical assessment

In total, 776 patients (32%) were identified to be abnormal on clinical assessment. According to anginal symptoms, 748 patients had non-anginal pain, 399 had typical angina and 988 had atypical angina. By contrast, 12-lead ECG concluded that 401 (17%) patients were abnormal. Exercised-ECG concluded that 356 (15%) patients had a low risk, 266 (11%) patients had an intermediate risk and 154 (6%) patients had a high risk of further cardiac events ([Table IV](#tIV-etm-0-0-7229){ref-type="table"}). A total of 1,420 patients (58%) were considered abnormal according to their coronary artery calcium score and CTCA. CTCA concluded that 658 (27%) patients had obstructive and 762 (31%) had non-obstructive coronary artery disease ([Table V](#tV-etm-0-0-7229){ref-type="table"}). The coronary artery calcium score and CTCA had a higher sensitivity regarding the diagnosis of angina due to coronary heart disease compared with the 'standard diagnostic procedure' (P\<0.0001).

### ECG results

The results of the 12-lead ECG were only considered for patients with typical angina ([Fig. 2](#f2-etm-0-0-7229){ref-type="fig"}), while for asymptomatic patients, ECGs were normal or did not have any predictive value regarding angina ([Fig. 3](#f3-etm-0-0-7229){ref-type="fig"}). The exercise ECG results were not correlated with the interpretation of CTCA (r=0.8511; data not shown).

### Cost

The cost of the 'standard diagnostic procedure' was 15,452±806 ¥/patient and that of CTCA with coronary artery calcium scoring was 12,546±612 ¥/patient ([Fig. 4](#f4-etm-0-0-7229){ref-type="fig"}).

### The benefits score

The working area of the diagnosis that detected angina due to coronary heart disease at one time among the adopted diagnostic procedures was in the order of ECG \<clinical assessments \<exercised ECG \<coronary artery calcium score \<CTCA. Clinical assessment followed by 12-lead ECG and exercise ECG had a level of confidence of only 5--35% for a revascularization procedure and at \>35%, there was a risk of overdiagnosis. However, CTCA with the coronary artery calcium score had a level of confidence of 5--64% for the revascularization procedure ([Fig. 5](#f5-etm-0-0-7229){ref-type="fig"}).

Discussion
==========

The present large-population study compares the use of CTCA and the standard diagnostic procedure for diagnosing patients presenting with chest pain with angina due to coronary heart disease at an emergency unit specialized in Beijing Anzhen Hospital, Capital Medical University. The standard diagnostic procedure for the diagnosis is invasive and had more inconclusive results (291 for anginal symptoms, 154 for ECG and 99 for exercise ECG) than CTCA. If CTCA is unavailable to subjects with inconclusive results of the standard diagnostic procedure for the diagnosis of chest pain, the appropriate treatment is elusive and the risk of cardiovascular events is increased ([@b3-etm-0-0-7229],[@b24-etm-0-0-7229]). In such cases, conventional CA may be performed; however, it is an invasive procedure, with more complications and higher chances of a false-negative diagnosis compared with CTCA ([@b25-etm-0-0-7229]). However, CTCA is a non-invasive method of diagnosis and may be used to spare patients from further stressful and invasive testing for angina ([@b26-etm-0-0-7229]). With respect to the results of CTCA, it is a most desirable diagnostic modality for angina due to coronary heart disease.

The present study analyzed the benefit of imaging modalities by assessing anatomic testing vs. functional testing. However, previous studies compare patient-centered and clinician-centered outcomes ([@b16-etm-0-0-7229],[@b18-etm-0-0-7229],[@b26-etm-0-0-7229]). Furthermore, certain studies reported on randomized controlled trials adhering to the Consolidated Standards of Reporting Trials guidelines with total populations sizes of 3,427 \[sample size (n); 1,755 vs. 1,672; CTCA vs. standard diagnostic procedure\] ([@b1-etm-0-0-7229]), 562 (n, 332 vs. 240) ([@b12-etm-0-0-7229]), 4,138 (n, 2,069 vs. 2,069) ([@b16-etm-0-0-7229]) and 4,146 (n, 2,073 vs. 2,073) ([@b26-etm-0-0-7229],[@b27-etm-0-0-7229]), and the studies were performed with 6-month follow-up periods with medication(s). Of note, in these previous studies, the diagnostic methods were used for initial diagnosis and diagnostic data were evaluated from a non-treatment randomization design; however, it may not be possible to evaluate the sensitivity and accuracy of any diagnostic method using two groups, as the demographic parameters would be different between the two groups, and randomization may only be appropriate for treatment studies ([@b28-etm-0-0-7229]). If these studies were still considered to be randomized trials, it may be difficult to determine the phase, e.g. Phase I (on healthy volunteers; sample size, 20--100), Phase II (diseased patients; sample size, 100--300) or Phase III (diseased patients; sample size, 300--3,000) ([@b29-etm-0-0-7229]); according to the sample size, these studies do not meet the criteria for any randomized drug trial. Furthermore, the role of diagnostic modalities in the initial diagnosis and during follow-up periods of medication(s) is not clarified in these studies. With regard to the design of the present study, the study provided an exact comparison of CTCA and the 'standard diagnostic procedure' for the diagnosis of angina due to coronary heart disease.

In 4% of subjects, the ECG results were inconclusive. However, CTCA provided information on obstructive (27%) and non-obstructive (31%) coronary artery disease, as also reported previously ([@b26-etm-0-0-7229]). With respect to the specificity of diagnostic modalities adopted by clinicians for the diagnosis of patients with suspected angina, the standard diagnostic procedure underestimated the possible risk of cardiac events in patients with chest pain.

The cost of diagnosis using the standard diagnostic procedure was higher than that of CTCA, as the former includes clinical assessments, ECG and exercise ECG. Pathology includes several types of tests, which are costly, time-consuming and tedious. ECG is first-line test and international guidelines also suggested this test for any possible angina due to heart diseases ([@b12-etm-0-0-7229]). In consideration of cost factors, exercise ECG increases the undesired financial burden on low- and moderate-income patients.

Regarding the limitations of the present study, the sensitivity and specificity of the diagnostic tests compared with a reference standard (invasive CA) should have been assessed, which is lacking in the present study. Without a reference standard, it may be wrongly assumed that the best diagnostic test is the one detecting the most anomalies in the population of the study. Furthermore, it may not be appropriate to perform a head-to-head comparison of CTCA, which exposes patients to radiation, with other imaging modalities. In addition, the present study did not report on cardiac events in the patients after diagnosis. The present study has also not discussed the use of the diagnostic methods to guide the selection of these drugs (β-blockers and/or glyceryl trinitrate) in the follow-up period. The limited applicability of coronary artery calcium score (45--84 years) is a further limitation. The cost factor is not generalized and applies to the P.R. China only. A huge number of patients arrived at the hospital during the study period and were managed/treated by large number of medical and paramedical staff; therefore, intra- and inter-observer reliabilities are not granted. The study also lacks subgroup analyses to identify any possible advantages of CTCA in patients with typical or atypical chest pain.

The present study included 2,426 patients with chest pain referred to the rapid access chest pain clinic of Beijing Anzhen Hospital, Capital Medical University (Beijing, China). It may be concluded that the diagnostic cost and the duration of the hospital stay per individual are less for CTCA than those for the 'standard diagnostic procedure'. The present study provided useful information that may enhance the current knowledge regarding CTCA and 'standard diagnostic procedure' for the diagnosis of angina due to coronary heart disease. However, whether all chest pain patients require CTCA examination remains controversial, particularly for those with atypical chest pain. After all, the potential risk associated with CTCA is higher than that of clinical assessments, ECG and exercise ECG. Overall, the present study is of significance for non-acute coronary syndrome patients presenting at chest pain clinics, and may provide guidance on what diagnostic modality to perform first, CTCA or 'standard diagnostic procedure'.

In conclusion, according to the beneficial score analysis curve, CTCA had a higher sensitivity for the diagnosis of angina due to coronary heart disease and the cost was lower than of the 'standard diagnostic procedure' diagnosis. Based on the results of the present study, it may be recommended to only perform CTCA in patients with suspected angina referred to a chest pain clinic and to not subject them to the other stressful imaging modalities and tedious pathological examination.
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![Flow diagram of diagnostic procedures adopted for possible angina according to the Standards for the Reporting of Diagnostic Accuracy Studies. CTCA, computed tomography coronary angiography.](etm-17-04-2485-g00){#f1-etm-0-0-7229}

![12-leads electrocardiogram of a patient with angina (age, 30 years). I, II, III, V1, V2, V3, V4, V5 and V6 are external leads. aVR, augmented vector right; aVL, augmented vector left; aVF, augmented vector foot.](etm-17-04-2485-g02){#f2-etm-0-0-7229}

![12-leads electrocardiogram of an asymptomatic patient (age, 32 years). The Sokolow index is in the normal range. Normal regular sinus rhythm with hyperkalemia, which caused left ventricular hypertrophy. No sign of angina. I, II, III, V1, V2, V3, V4, V5 and V6 are external leads. aVR, augmented vector right; aVL, augmented vector left; aVF, augmented vector foot.](etm-17-04-2485-g03){#f3-etm-0-0-7229}

![Cost of a diagnostic procedure for detection of angina due to coronary heart disease. One-way analysis of variance was performed for statistical analysis. P\<0.01 was considered to indicate a significant difference. 6 ¥ ≡1 US\$. The 'standard diagnostic procedure' included clinical assessments, a 12-lead electrocardiogram and an exercise electrocardiogram. \*P\<0.05 vs. standard diagnostic procedure.](etm-17-04-2485-g04){#f4-etm-0-0-7229}

![Benefit score curves for adopted diagnostic procedures. AD, the working area of the diagnosis detected angina due to coronary heart disease at one time. The 'standard diagnostic procedure' included clinical assessments, a 12-lead electrocardiogram and an exercise electrocardiogram.](etm-17-04-2485-g05){#f5-etm-0-0-7229}

###### 

Demographic characteristics of the subjects (n=2,426).

  Characteristics                                          Value
  -------------------------------------------------------- -------------
  Age (years)                                              63.36±10.55
  Gender                                                   
    Male                                                   1,457 (60)
    Female                                                 969 (40)
  Smoking                                                  
    Currently                                              480 (20)
    Previously                                             505 (21)
  Duration of chest pain (months)                          
    \<1                                                    1,189 (49)
    1--6                                                   775 (32)
    6--12                                                  265 (11)
    \>12                                                   197 (8)
  Body height (cm)                                         161.09±3.89
  Body weight (kg)                                         61.02±4.54
  Body mass index (kg/m2)                                  23.55±2.1
  Arthritis                                                218 (9)
  Chronic obstructive pulmonary disease and/or asthma      314 (13)
  Neuro and/or psychological deficits                      194 (8)
  Cancer                                                   72 (3)
  Abnormality in the gastrointestinal tract                96 (4)
  Family history of angina due to coronary heart disease   479 (19)
  Rural residence                                          602 (25)
  Income quintile                                          
    1 (lowest)                                             698 (29)
    2 (low)                                                612 (25)
    3 (moderate)                                           545 (23)
    4 (high)                                               491 (20)
    5 (highest)                                            80 (3)

All enrolled patients were of Chinese origin. Values are expressed as the mean ± standard deviation or n (%)

###### 

Non-zero calcium score probability estimation for a Chinese population.

        Males   Females                              
  ----- ------- --------- ----- ----- --- ---- ----- -----
  ≤45     0     0         3     50    0   0    0     0
  46      0     0         4     56    0   0    0     0
  47      0     0         6     63    0   0    0     0
  48      0     0         8     71    0   0    0     2
  49      0     0         11    80    0   0    0     6
  50      0     0         14    89    0   0    0     12
  51      0     0         17    98    0   0    0     17
  52      0     0         21    110   0   0    0     23
  53      0     0         25    124   0   0    0     30
  54      0     0         29    136   0   0    1     38
  55      0     0         34    150   0   0    2     47
  56      0     0         38    163   0   0    5     57
  57      0     0         43    176   0   0    7     66
  58      0     1         49    194   0   0    10    77
  59      0     3         58    215   0   0    14    90
  60      0     5         67    242   0   0    18    105
  61      0     7         279   273   0   0    23    122
  62      0     10        91    304   0   0    28    144
  63      0     13        102   329   0   0    34    160
  64      0     15        112   350   0   0    39    178
  65      0     18        121   372   0   0    45    194
  66      0     21        132   397   0   0    51    211
  67      0     24        143   427   0   0    55    220
  68      0     28        154   450   0   2    59    229
  69      0     32        166   470   0   3    64    235
  70      0     34        174   487   0   5    70    243
  71      0     37        183   503   0   7    76    262
  72      0     40        191   522   0   9    83    276
  73      1     45        201   546   0   11   89    287
  74      2     49        216   570   0   13   96    300
  75      3     53        229   599   0   16   103   314
  76      5     58        241   629   0   18   111   332
  77      6     63        254   659   0   22   119   347
  78      8     70        273   695   0   25   128   361
  79      9     75        288   735   0   28   137   377
  80    11      81        305   769   0   32   146   398
  81    13      88        325   808   2   35   158   416
  82    15      95        344   855   3   40   167   436
  83    18      103       369   913   5   44   177   456
  ≥84   20      112       391   971   6   50   190   483

This table was obtained from Multi-Ethnic Study of Atherosclerosis (<https://www.mesa-nhlbi.org/Calcium/input.aspx>)

###### 

Interpretation of computed tomography coronary angiography and coronary artery calcium score.

  Observation                                                          Interpretation                                   
  -------------------------------------------------------------------- ---------------- ------------------------------- -------------------------------------------------------------------------
  Luminal cross-sectional area of at least 1 major epicardial vessel   \<10             Normal                          No or minimal coronary artery disease
                                                                       10--49           Hemodynamically insignificant   Non-obstructive coronary artery disease/atherosclerotic plaque
                                                                       50--69           Intermediate                    Moderate non-obstructive coronary artery disease/atherosclerotic plaque
                                                                       ≥70              Significant                     Obstructive coronary artery disease/atherosclerotic plaque
  Left main stem                                                       ≥50              Significant                     Mild non-obstructive coronary artery disease/atherosclerotic plaque
  Total/subtotal occlusion                                             100              Significant                     Obstructive coronary artery disease/atherosclerotic plaque
  Calcium score \>400 Agatston units                                   Inconclusive     Inconclusive                    Non-obstructive coronary artery disease/atherosclerotic plaque
  Calcium score 90th percentile for sex and age                        Inconclusive     Inconclusive                    Non-obstructive coronary artery disease/atherosclerotic plaque

###### 

Results of the standard diagnostic procedure diagnostic procedure in the cohort (n=2,426).

  Characteristics                 Value
  ------------------------------- -------------
  Diabetesa                       515 (21)
  Hypertensionb                   1,119 (46)
  Hyperlipidemiac                 848 (35)
  Hemoglobin (g/dl)               13.88±1.89
  HbA1cd (%)                      6.15±1.31
  Serum creatininee (µM/l)        215.58±4.55
  Troponin serum levelf (ng/ml)   0.39±0.01
  Anginal symptoms                
    Non-anginal                   748 (31)
    Typical                       399 (16)
    Atypical                      988 (41)
    Inconclusive results          291 (12)
  12 lead-ECG                     
    Normal                        1871 (77)
    Abnormal                      401 (17)
    Inconclusive results          154 (6)
  Exercise ECG                    
    Normalg                       1,551 (64)
    Abnormalh                     
    Low risk                      356 (15)
    Intermediate risk             266 (11)
    High risk                     154 (6)
    Inconclusive results          99 (4)

Values are expressed as the mean ± standard deviation or n (%). aNormal values for blood glucose, \<160 mg/dl (random). bNormal blood pressure, 140/90 mmHg. cNormal values for total cholesterol, \<240 mg/dl; low-density lipoprotein, \<160 mg/dl; and high-density lipoprotein, \>40 mg/dl. dNormal value, 6%. eNormal value, \<251 µM/l. fNormal value, 0.49 ng/ml; gSinus rhythm in the range of 60--100 beats/min. hDuke treadmill score: ≥+5: Low risk; −10 to +4: Intermediate risk; ≤-11: High risk. ECG, electrocardiogram; HbA1c, glycated hemoglobin

###### 

Results of coronary artery calcium score and computed tomography coronary angiography in the cohort (n=2,426).

  Characteristic                                                                      N (%)
  ----------------------------------------------------------------------------------- ------------
  Interpretation of age- and sex-dependent coronary artery calcium score              
    No or minimal coronary artery disease                                             1,231 (51)
    Non-obstructive coronary artery disease/atherosclerotic plaque                    1,195 (49)
  Interpretation of computed tomography coronary angiography                          
    No or minimal coronary artery disease                                             1,006 (42)
  Non-obstructive coronary artery disease/atherosclerotic plaque                      
    Mild                                                                              416 (17)
    Moderate                                                                          346 (14)
  Number of vessels with obstructive coronary artery disease/atherosclerotic plaque   
    1                                                                                 311 (13)
    2                                                                                 241 (10)
    3                                                                                 106 (4)
  Other cardiac-associated findings                                                   
    Dilated right atrium                                                              25 (1)
    Aortic valve calcification                                                        26 (1)
    Left ventricular wall thinning                                                    31 (1)
    Mitral valve calcification                                                        28 (1)
    Left ventricular hypertrophy                                                      33 (1)
    Dilated left ventricle                                                            35 (1)
    Hypertrophic obstructive                                                          46 (2)
    Dilated right ventricle                                                           47 (2)
    Cardiomyopathy                                                                    25 (1)
    Dilated left atrium                                                               27 (1)
  Non-cardiac findings                                                                
    Parenchymal lung disease                                                          99 (4)
    Liver pathology                                                                   27 (1)
    Pulmonary mass or nodule                                                          151 (6)
    Lymphadenopathy                                                                   24 (1)
    Emphysema                                                                         87 (4)
    Pulmonary embolism                                                                27 (1)
    Hiatus hernia                                                                     25 (1)
